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P. A. Veranilova
31 March 1947

Fron the Sector of Infectious Pathology (Fead -- Aotive Member of
the Academy of Medioa]l Sciences, P, F. Zorodovekiy) of the Yu-
stitute of Epidemiolsgw, Miorobiclogy and Infeot!sus Digeases of
the Auademy of Nedical Sciences (Diraotor - Prof V. D. Timakov),
Noscov. : ) :

\

Investigtions during ricent ysare (Lisboune, 1938; Terasor, Striter, '~
Mursalova, 1940-1951; tave chown that inoouletions with killed bacterial vage
oloss or their derivatives yroduced imnguity egainet Brucellosis in a cossidex-
able number of snimelé. Experiments whiok ve have conduoted (1941-1945) with
varicus {ypes of killed vancines in the lmmunization of guinea >ige have ahown,
however, that on Gho average only 40 percent of these aaimals acquired resis.
tambe to experimantal Brucelia molitensis iofection. We furtharanre satab-
lished that suck soquized isaunity under those conditinns was only relative.
Thns, enides pige injecteld with a single viralont dose of Brucella showed
70-80 pexoent resiitast and those given 5 to 10 viralent doses 40 parcent re-
olotent; whersas 5f those injected with 30 virulent doses, 95 persent becsme .
infected. '

BRI TR

the immunity of tnoculeted guinea pigs 1s of short dura-
v T ' of theae animals retaining immunity dscreased to coe-third
furing the 3 mcathe after incculet‘on., Comsequsently. fnooulation with il
od vaucines d1d not prove sugcessful. However, we were able to preduce re-
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sistence to five virulent doses of Brucslla in 70 perscont of theee ani-
male by lmmupizing them with aviralent llving Brucella snle 22 vacclines.
The fmmunogenicity im these anlmale was conslderably greater, aud 35 per-
cont remained 1mnne even after 50 viruvlent doses of Bruceila wers in-
Jeoted.

Haring cbtained these encouraging resulta with the avirulent atrain
of Brucelle suis 22, we then took up the Auwsrican strzin, Bruoella abort.ua
19, whick 18 widely uead irp inmunizing domestic animala.

Wo oarried out the fol.l.wlng teste in oonoection witk this strain:
1, Datorminatlon of‘ the viralence of this strain io guinea.pigs.

2. Detetmlnaf.ian of the retention period of thin straln in the tis~
sues of ths animals.

. 3. Deternimation uf the 1hmunugenicity of thie strain i Zuices pigs
end alod & tentative dstermination of the tolerance and 1munogsnioit.y of
thie strain in human beinge.

A. Vzgnee_e_ of Brncol;g Abortus 19 Stralu in Gu!.'nea.Pige o

Guluea pige welghlng 350-400 grame were suboutensously injested with
a bf-honr oulture of Brusella abortus 19 lo doses acutoiniag from 1,000 to
2 billion bacterial count (acuordimg to tha miorossopic steadard of TeGNKI).
These inooulated animals ware killed 30 days later and ocltures vere made
frem tiesue specimens of the lyuphatic glands, groin, parotid gland, maxilt-
la gl corvicml fool. and alsc from the eploed; ilver, blodi, arime, and
marsow. Resulis of these cultvres ars shown in Table L.

' Tabdble 1

Fo of "~ “ " Cultural Resuliz
Guninea Pigs Positive Begetive

* [Bic; probably should be 1,000,000,000/

Brucella avortus 13 etrain showe lass virulenus ia guinea pigs. How-
ever, its "residual” virnlensce remains sufficiently apgarent insofar as a
dose totalling 100,000 dbacterial sount prodused a generaiiszed infestion im
those animels. It !s alsop interesting to note that we falled to observe
either olinloml or pathologioal degeneratious in those animals 1lnjeoted
with Brucella abortus 13 straia.

3. ﬁ g&g Perisd of Brucells Abortus 19 Strain io the Tissuog of

Guinea pigs wers suboutanssusly injested with Brucella abortue 19
- strainh culture contaiming a dcae of ons bitlionm dacteriel count. Path-logic
anatomy and banterislogical examtoation of thesc auimals were made at vari-
sus incervals aftor the injection. Results of these sxamipatfoae are shown
ia Table 2. )

R TN Tt AL Uy

o

ARG N PR et T

RESTRICTED

Sanitized Copy Approved for Release 201 1/06/29 : CIA-RDP80-00809A000600200141-4



RESTRICTED

RESTRICTED

Time of In dayse In wonthe |
Pathologlc Anatomy 3-5 $-10 15-20 30-35 2 3 5 6

No of guipea pigs examined 5/5 6/6 19/19 7/6 5Cfek 21/5 19/2 25/1
Peyxoent of cultures .
obtalined 100.0 100.0 100.0 85.0 k8.0 23.8 10.5 3.5

NOTE: Kumerator showe nunbei of guinea pigs exemined; denominator ehows
number of cnltures obteined.

These experimente lndicated in this manner that a certain number of
these animals showed signe of recovery from Brucella abortus 19 infestisn
1a about 30 days end in 6 months they became practically immune to Brucel-
loste. Cultures were made gemerally trom lymph Yoci in animale which were
killed 2-3 months after the injection, but after 6 months it was possible
to ottain cultures only from the uripe specimens of one animal ou% of 25.
Cultural grovths made frim wections of the vital organs of the apimals
ware inaignificaant and were only in isclated colonles on agsr- Culturss

. often showed propagation im broth only, i.e., due 1o inoreased nutritive
value. C - . |

C. \ : tiity of Bryoells Abertus Taccloe $o pnea P1

"Gpiues pigs wers subsutaneously injested with 1living Srucelis abort-
us 39 vacsime with & doss contaiping a one billion bastorial count. Dus
to this injection, the animale showed immunobiologlcal reactions (wright
reaction, opsonic, phagooytio, and alleygic tests). These tmmunized aml- . '
wals vere later divided into four groups and vere then injeoted with verl-
ons dosages of viruleot Brucelle meliteneis (W37) at varioue intervale
sfter the orlginal vaccinaticn. . )

After 30 days, the firat group of lmmunized apiuale vas 10jeoted with

ons dose cf Bruselle sui the second with five dupee. Simultanenvely, oon~ ' -

trol animals wer® injeoted uith ideatical dvses of Brucella. The thiad
group ven injected with cne dore 2 monthw after immunization. Fioally, 4
months after immunization, ¢ fourth group wes injectsd with kiiled vacoinme
haviog @ 2 billion buoterisl count. Thirty days after the second injectioa
these animalz were !mjested witn & highaly virulent etraino isolated from ths
udor of an aborted shesp.

‘The following pathologic anatomy and baoteriologloal analyses of ths
calmele Lo all the gvoups vere made 3C-35 daye after the injestion of the
virulent stralu. Caltnree from esch organ were differentiatad socording
t> their formatior of E8 and/or producing enlline in the cuiture medis.
Ths raruits are sdown iu Tadia:3., SO




RESTRICED

Tables

No of Amt of Ho of Daye No of No of Animale  No of Hon-
Inooulated Virulent after Inooula- Animals Injected With 1nfected
Antnale Doee tion Before Infeoted Br. Abortus 19 Arnimele
Stgne of Infeo- (shoving im- (nbowing ac-
tion Appearsd wonity to in- quired immun-
feotion) ©Ly)

LY 30 ) 9
18. 5 30 : 9
21 . 1 €0 ! b
Revacoinated

animals ) )
29 . 1 150 ‘ 1 1. 27
Control )
b2 1-5 - b2 - _ -

. Tabis 3 shovs that animals {noculated with Brucella abortus 19 vaccius.
wvere 100 porcent lmaune to Brucelle meliteapis aftor a month and 50~8 pors
o8t were dus to acguired immnnity. Those animala which e.owed no trace of
Brucolla abortus 19 vascine (35-30 parment) econ after inocoulat!on nover-
theless ahowed no eign of 1nfeotion-and apparently were i a period of ace
quired immamity. Two monthe after inocniatlon B4 peroent of the animls
airesdy showed immanity sgalemt Brucslla melitensis, ard the majority. of
thess (abous 64 paroent choved no lnfeotion. Howsver, 1% percent of the .
cninsis have apparently lost thels goquirvd imawnliy by this tiae. Fioally,
revaccination teste proved tuat it was simple o "pyzctivate” acquirved -
immanity ip 4 aonthe ufter taee Piret inooulation by rsvaccination with s
k1ileé vic-ine. WUinety-severn percent o* the animals acquirod reclmtiave
to 7irulent Brucella injootions Sarough this wethod of vevsooimatioa.

The yesuits of the imeusologicsl reactions in anigels inooulated with -
Brucella abortus 15 vaccine are shown in Table (' :

Table &

Time After Avg Titer for Wright Avg Tndex of Opaonic Fositive Reaction
Tonculation - Remotion Test Puagooytio Reaotione . Blarce (1o %)

3 daya 11320 30 TR
60 days 1:250 G Sl Lo
4 zoutha 1:40 : 27 : 67

Table 4 ehows a coneiderable decrease in the aggluatination titer and
alas the jodex of opsonic phagocytic reastion in the snimals after b muathe.
On the other hapd, the Biurne renotion shows an lnoreaes tanienoy which
reached its mmxivam (67 percent) aitex & months in our exporimonte.

b. Yacolpstioo of ¥amen Petngs vith Brucells Abortys 19 Styaln

At the and of last year (1546), we inoculated a few volunteers with
living Bruacella abostac 19 waccips afier testing this vaccine oa guinea
pigs. Weo chose voluntuars who were negative o Bruceilsein (Wright. Bud-
delson, opsonic phagooytis, aod Biurne reaction testo) apd frcs of other
untesiredle fostors to hinder this Snoculation test. These nen rangsd
from 23 to b5 yeare. The vaccive vas preyared frow a M8-hour ounlture of
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Bruoella abortus 13 in physiologic salt solution.’ A l-o¢ dnss was im-
Jeoted suboutenedusly lnto the forearms. Following this injection, loval
and general reactions, as well as the immunsbislogical reactions were

. studlied, 1n edditisn to the earsful obgervation of the general comiition
of the voluntesrs. As a result of this experiment, we were able to
detormine the tentative lmmunogenic dosea of Bruoella abortus 13 vacoine
for human beings. As an example, we could mention the following data
sbtained from tws of the volunteers (K und V) who wers inocmlated with
various doses o2 Brucolla abortus 13 vancine.

Subjeot E was injectnd with a doge sguivalent to 1,000 viralent
do83s far a guines pig while subject V vas {njected with twice chis amount.
Both showed ineignifisant local reactions and there was slight inflamms-
tion ip the injected sites efter 24 hours with very iittle paln lasting
for 2-3 dags. Folloving ths I~jectioc, K had e temperature of 37.2 and. i
¥ had %7.1 is 36 bours. Os the injection day and the following days these [ - °
men performed their full quota of work as usuai. :
Stuly of the ismunobiological reactions in incoulated canss determined
the following resultss L . : .

£ shoved negative Hpight reaction 15 days after imoculation, but. . .
ehoved pomitive Haddelwon reaution in 1:50 titzation. 'V likewiee shoved
‘nogative Wright reaotion, but the Hnddelson rsaction vas well defiged in .
11200,  Bloed cultures wars negative. K had a positive Wright reaction ‘
ta 13150 titration after 30 days, and positive Zaddelson reaction in 1:200 .
titration, and ¢ strong positivs Biurne reaction. For the samo poriod, V. .0
showed positive Woight and Huddeleon reections in 1:200 ¢itration after
nia double dose of veccins, and positive Binrne »ecotion also. Further .
study ¢f lmmapsbiologionl reactions of these {noonlated voluntears ohpged . -
that they responded. to serologioai ard allerglc tests tvo months after
lnoowigtise. Pionily, io tke course of obmervetion of tke grnoral health
of these inoculsted volunteers. wve fouod that their temperstures wers:. .
below fever level within 19-21 days after imooulation with a maxiuvm of i
37.3 sod remained at this level for 23-25 deys. Both subjects vere feoling
quiie well.

The prelizlioary experiments on huexno beings have shown io this mannexr
vhat the atyain of Brncella abortus 13 (American) was quite tolermat r.8
far i homan beinge were concerned, iod inlicated apparenily goxd immuno-
gonioity. . }

Thus, the Iirst tentative experiment warranta a oontlouation of this .

work im omer. to debsrmipe copnclusively tha offestivensss of imoonlatioan
in human beinge with Brucella ahortur 19 vacoine agaimst Brucellosia.
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